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| gfl VCTPOflCTBO yflPAB/IEHUa norpAHHH- 

(57) Mcnorib30BaHMe: ann npeAOTBpaiueHwn oTpbraa 
noTOKa ot aneMeHToa KOHcrpyKUHM ABMttymnxca b 
ra30Bon cpefle oSteKTOB. HanpMMep. neTaTenbHbix 
annapaToa YapoMCTBO ynpasneHMR nerpaHWHWM 
cnoew Bbino/iHeHo b BMfle oBpasoBaHHux Ha no- 
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HaofipOTOHne omocurcq k ci^ctomsm yn- 
panneHun norpa hmmh wm cnoeM na noBepxno- 
ctm o6beKTOB, ABMxymiixca d rasoBOM cpeAe, 
m npeAH33HaMeHo a^R npeAOTBpamemi* ot- 
pwBa noTOKa ot aneMeHTOB KoncTpyxuMM o6b- 
eKTOB, HanpMMep, /leTaTe/ibnux annapaTOB. 

Otpwb noTOKa or noBepxHociM neiaren^ 
Horo annapaTa m/im APyroro TpaHcnopTHoro 
cpeacTBa, flBH>Kymerocfl b B03AyujHoii cpe^e, 
aaMacrryK) *B/ifleTc« He*ce/iaTe/ibHbtM AB/iemi- 
om, conpoBOKAawu^MMCP p63khm yxyAweHiv 
eM aapoAMMaMMMecKnx xapaKiepncTMK 
oGbeKTa. B MacTHOCTM, pa3BHTbii/i otpwb Ha 
Kpw/ie zieTaTenbHoro annapaTa npitBOAMT k 
^ anaMHTe/ibHOMy naAeHuw noAteMHow cwnw. 
I Bo3HMKH0BeHne OTpbiBa .Ha <t>K)3enfl»<e /ieTa- 
| 7e/ibHoro annapaTa Bbipa*aeTCH b othocm- 

f TC/JbHO BblCOKOM BK/13AG CORpOT M B/l e H H P 

I ^josenaxa b o6mee conpoTHD/ieHne neTaTe/ib- 
1 Horo annapaTa. 

03n3MMecKa« npMpoaa *B/ieHM* oTpbma 
5 noTOKa o6yc/iOB/ieHa HeAOCTaTOMHow aha npe- 
>: OAO/ieHM« He6/iaronpn»THoro nonokuTe/ibHo- 
ho rpaA^eHTa AaB/iennn sneprnew nacTnu b 
InpncTeHOMHOM norpaHUHHOM c/ioe. flosTOMy b 
|M3DecTHbix cnoco6ax ynpaB/iennfl OTpbiBOM 
|ncnonb3yeTCfl npMHyAMTe/ibHoe noBbiweHwe 
^pooHfl 3Hepruu stmx m3ctmu. fl/ifl aroro. na- 
^npMMep, OTcacbiBaK5T ry nacTb norpaHMWHoro 
||/h>h, KOTopafl ne Mo>KeT npeoAO/ieTb ycTaHo- 
||iiinunvicfl Ha o6TeKaeMOM noBepxHOCTM rpa- 
||h6H7 Aao/ieHMfl/B peayjibTaTe nero 
ffinft/ieHHUft noAC/ioPt aaMemaeTcs kobum noA* 
ppooM. HaxoAflLUiiMcn Bbiuie Hero m odnanaK) 
6o/ibiueM 3Heprneii. A/ibTepHaTusoii 
||icocy flB/i«eTc« TaHreHuna/ibHbifi BAys bwco- 
|OMflnopHOrt CTpyn b npoTOMHyto MacTb norpa- 
t;MMiioro c/io«. B stom c/iynae 3Heprn« nacTMu 
|Cnoe D03pacTaeT 3a cneT npouecca Typ6y- 
feimiorq CMeuueHMfl co CTpyePi. ripeuMymecT- 
U h HeAOCTaTKM ynoMAHyTbix cnoco6oe 
hribimeHnq aneprnn MacTuu b n pmctchomhom 
Hoe xopowo M3BecTHbi. TaK, nepBue CBS3aHb? 

i teOpeTMHeCKOM B03MO>KHOCTblO MM HUM 3/1b- 

friux SHepreTHMecKnx 33TpaT, oco6eHHo b c/iy- 
/.'Mfic pea/iH3aqnM pacnpeflenenHoro no 
iionepxHocTM OTcoca, a BTopwe o6yc/ioB/ieHbi, 
1 /uujhwm oGpa30M, npofjneMoPi 3acopeHM« cm- 
creMbi ApeHa>Ka air 3ar3opa npucTeHOMHoro 
1 t»3a m, KpoMe Toro, b cnyMae BAyBa, aaMeTHbiM 
rmAeHweM ero 3^4>eKTMBH0CTii c poctom cko- 
POctm ABM>KeHnq o6be*Ta. HoaTOMy otcoc c 
OonbLUMx n/iotuaAePi noBepxHocTM He nonymi/i 
npaKTuqecKOii peann3aunn, a npuMeHeHMe 
iiAyna orpaHUMeno mb/inmh ckopoctpmh abm- 
>kohhh o6beKTa. 

ynpanneHHe norpamiMHWM cnoeM no- 
cpeACrnoM OTCoca, peaniuyeMDro na ne6o/ib- 
ujom ynacTKe noeepxHocTM, M3BeciHO H3 
pa6oTi>i ycrpoftCTaa, coAep>Kau;ero b xanecTse 
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oTcacbiBaiou^ero 3/ieMenTa nep^opupoHaH- 
Hy»o Tpy6Ky, pa3MeiA6HHy>o b yr/iy6neHtni f 06- 
pasoBannoM Ha 'CTenice pacujnpqK)iMcrocn 
KSHana (nareHT CLUA fsfc 2841 182, k/i. 138-37, 
5 1 958). H3BecTHoe ycTpowcTBo mo>kct 6biTb 3^ 
4>eKTMBHbiM b c/iynae npuMeHenwa b Kana/iax 

CO 3HaMMTe/lbHb<M POCTOM AaB/ieHMfl H3 OTHO- 

CMTe/ibHo Manow AnuHe ctchkm Kanans no no- 
Toxy.TaKneycnoBMn pea/in3yK)Tcn, HanpuMep, 
10 B Anc{>(t)y3opax c Go/ibujoPi CTenenbK) pactuupe- 
HHA, ncno/ib3yeMb4x, r/iaBHbiM o6pa30M, b kom- 
npeccopHwx ycTaHOBKax. B cba3m c bucokmm 
AaB/ieHneM pa6oneM cpeAW b KOMnpeccope na 
nepc})opiipoBaHHbix cTeHKax OTcacuBaiomeM 
Tpy6Kii co3AaeTc« 3HamiTe/ibHwii rpaAneHT 
AaB/ieHun b paAMa/ibHOM HanpaB/ieHnn Tpy6- 
km, mto yMenbtuaeT Bepo«THocTb 3acopeHM« 

ApeH3)KH0M CMCTeMbJ. C APyrOM CTOPOHU, 

pa6oTocnoco6HocTM ycTpowcTBa hco6xoam- 
mo c/iMTb Becb norpaHMMHbiw C/10M b MecTe 
pa3MemeHM« yr/iy6/ieHM$i, mto no3Bo/i«eT ocy- 
mecTBMTb 6e30TpwBHoe TeneHMe b CM/ibHO 
pacujMpajomMxcfl AM<t><t)y3opax Ma/iow ahmhw. 
OAHaKo 3to o6cTo«Te/ibCTBo MCK/iioMaeT npM- 
MeHeHMe m3bccth oro ycTpowcTBa a^» ynpaB- 
/ieHM« norpaHMMHbiM c/ioeM Ha noBepxHocTM 
zieTaTe/ibHoro annapaTa, Tax ksk b stom c/iy- 
Mae 3Hepro3aTpaTbi Ha no/iHbiPi c/imb norpa- 
HMMHoro c/iofl cymecTBeHHO n p e b u lu a H3T 

^0 Heo6xOAMMbJe A^« AOCTM^eHMfl 6e30TpbiBH0- 

roo6TeKaHM«. 

K MMc/iy HeAOCTaTKOB, MCK/)K)Ma»oiAMx npM- 
MeneHwe onMcaHHoro ycTpowcTBa w\s\ ynpaa- 
/»eHM« norpaHMMHbiM cnoeM Ha noeepxHocTM 
zieTaTe/ibHoro annapaTa, othocmtch m to, mto 
npMBeAeHHaa 4>opMa yr/iy6/ieHnn, a mmchho 
ero 3aAnew kpomkm, o6ecneMMBaeT Bbino/iHe- 
HMe ycTpodCTBOM cbomx c})yHKunM /inujb npn 
Bno/iHe onpeAeneHHwx napaMeTpax BHeiuHe- 
ro noTOKa. H3MeHeHMe rpaAnenta A3B/ieHM« 
m/im HanpaBneHMH BHeujHero noTOKa h3a yr- 
/)y6neHMeM npuBeAeT k bo3hmkhob6hmk) na 

yK333H HOM 3aAHeti KpOMKe OTpbJBa noTOKa, 

mto Bbi30BeT CM/ibHoe B03Myu4eHMe BHetuHero 
noTOKa m yxyALueHMe aapoAMHaMMMecKMx xa- 
paKTepucTMK zieTaTe/ibHoro annapaTa. 

H3BecTH0 yCTpoPicTBO, peanM3yK>mee ot- 
coc norpaHMMHoro c/ion Mepea Bbino/iHenHyK) 
na noBepxHOCTM zieTaTe/ibHoro annapaTa «Me- 
oO MCTyK) cpyKTypy(naTeHT CLUA 4671474 B 64 
C 21/06, 23/06, 1987). flMetfK* opMeHTMpoaa- 
hw nonepeK noTOKa m mmcjot nonepeMHoe ce- 
MeHMe, 6/iM3Koe k KBaApaTHOMy. C HeKOTopuM 
waroM b AMewxax ycTaHOB/ieHbi neperopoAKM, 

B MeHTpaX KOTOpblX MMeHDTCfl OTBCpCTMfl /yifl 

OTCoca B03Ayxa. PaccTonHne Me^KAy nepero- 
P0AK3MM 60/ibiue rny6nHbi RMei/iKM. npM otco- 
ce BHyTpM «MefiKM o6pa3yeTCfl onxpu c ocbK), 

6/1M3KOM K OC11 RMeMKH. BMXpH C0CT0HT M3 M3C- 

tmu, coBepuiaiomMx ABn>Kenne no cnnpanb- 
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HUM T pBGKTOpHS M C HOMa/lOM D norpaMMMHOM 

c/ioe n kohuom Ha OTBepcTiiw b neperopoAKe. 
Yctpomctoo ycnetuHo peujaeT npo6/mMy 3aco- 
peHUfl npn orcoce. t.x. npu bwcokom cxopoc™ 

Ha OTBepCTMflX M AOCT3TOMHO 60/lbUJOM HX flll- 

aMGTpe 3acopeHMt) Ma/ioBeponTHo. BMecie c 

TCM M3 B6CTH0My TeXHHMeCXOMy peWCHUK) 

npMcymn no xpaPmevi Mepe c/ieAy>omiie HeflO- 

CT3TXM. 

flpexAe Bcero, sto Bwpa>xaeTCfl b neo6xo- 
AHMOCTM MCnO/lbSOBaTb 6o/ibinoe ko/iumgctbo 
neperopoAOic a™ roro. MTo6bi o6ecneMHTb 6o- 
nee m/im Menee paaHOMepHwii otcoc BAo/ib 
aneeK m ycToviMMBOCTb Bwxpp Me>KAy neperc- 

pOAKdMM, MTO npMBOAMT K 6o/lbUJOMy TMAPOAH" 

HaMMMecKOMy conpomBneHWK) cucTeMbi h, xax 
c/ieACTBne t k BwcoxoMy ypoBHK) SHeprcnoT- 
pe6/ieHM«. KpoMe Toro, npn 6o/ibiuoM Muc/ie 
neperopoAOK bo3P3CT36t xo/WMecTBO mctom- 
hmxob OTcoca, mto yano*HReT 33a3mv nx corna- 

C0B3HHJ! B eAWHbUI ra30AMHaMHMeCKHM TP3KT. 

Eme oamh neAOCTaTox o6yc/ioB/ieH cf)op- 
mow flHeflKH, C03Aa»oineM 6onbtuoe conpoTMB- 
/ieHne BHeujHeMy noToxy. B mscthoctm, o6mee 
pe6po Aayx noc/ieAOBaTe/ibHo pacnonoxeH- 
hwx no noToxy flseex 6yAer o6TexaTbcn c Me- 

CTHbJM OTPWBOM, MTO H 6yAeT .fipHMMHOW 

yxyAUieHM» a3poAviHaMWMecxnx xapaxTepu- 
ctmk o6bexTa. 

H3BecTHo ycTpoPiCTBO ynpaB/ieHna norpa- 
HMMHbiM c/ioeM, npeACTaB/uiKomee co6ofi OAHy 
m/im Hecxo/ibKO xasepH b 4>opMe xshs/iob, bu- 
no/iHeHHbix b noBepxHOCTM zieTaTenbHoro an- 
napaTa b nonepeMHOM x noToxy HanpaB/iennn 
(61071/ieTeHb, PCT/RU/00186, 3a*Bxy WO 
93/08076, B 64 C 21/08). RonepeMHoe cewe- 
Hue xaBepHw nMesT 4>opMy r/iaAKOPt xpnsofi c 
3aocTpeHHoii nepeAHeii w npnTyn/ieHHO& 3a- 
AHeM xpoMxaMu, npimeM ujupiiHa xaBepHbi 
npesocxoAUT ee r/iy6uHy\ Bhytpm xaoepHbi 
pa3MemeHo reno o6TeKaeMow <popMu tsxmm 
o6pa30M, mto Me>KAy crreHxaMw xaBepnb: h xe- 
na o6pa3yeTcn xana/i xom>ueBoro ccmchmr, 

MMeiOlAUM OTXpWTbIM BO BHeiUHMM HOTOK yM3- 

ctox. B HMXHeii Mac™ xaBepHbi pacnonaraeT- 

Cfl BXOA B K3H3/1 0TC0C3. CBB3bJB3KDmMM 

nonocTb xaBepnbJ c mctomhmxom HM3xoro A3B- 
/ieHMfl. 

Te/io o6TexaeMoii <j>opMbJ t H33WBaeMoe 
Aanee qeHTpa/ibHWM Te/iOM, Bb/no/JHseT 4>ynx- 
Umk) <t>opMoo6pa30BaHMP BHyTpenHero n 
DneujHero yMacTxoB Ko/ibuesoro xaHa/ia, 
KOToporo UMeiOT MecTo MMHMMa/ibHbie noTepn 
no/iHoro AaB/ieHMA b noToxe OTcacwBae.Moro 
nosAyxa. 

3a6cTpeHHafl nepeAHHn n npnTyn/ieHHa^ 
3hah«« xpomxh xaBepnw o6pa3yK)T cpeACTBo 
A^fl 4>MKcauMM MecTa pacno/io>KeHii« /ihhuh 
OTpwBa n noxa/in3aMMn no/io>KeHMfl /ihhhh 
npiicoeAMHCHMn norpaHMMHoro c/ion b ujwpo- 
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kom AnanaaoHe napaMeTpoe BHeiuHei\. ioto- 
Ka, b pe3y/ibTaTe wero Ha 'aapoAMHaMUMecKoft 
noBepxHOCTM o6bexTa ^opMnpyeTCfl TeMeHMe, 
6/ivi3Koe k 6e30TpwBHOMy oGTexaHwo npoHM- 

UaeMOH CT6HKM. 

M3aecTHoe ycipoMCTBo b OT/innne ot 
npeAWAyu^ero ananora no3BonneT ocyiAecT- 
BUTb xax paBHOMepHufi, Tax n nepeMeHHww no 
A/ii^ne xaoepHw ot6op B03Ayxa H3 ee no/ioc™. 
3to o6scneMMBaeTc« BbinonHeHneM xaHa/ia 

0TC0C3, n03BO/l«K)LMero M3M6H J?Tb MeCTHWe 

pacxoAHbie napaMGTpbi, HanpMMep, bw6opom 
onpeAeneHHoii Be/i^MUHw npoxoAHoro cene : 
Hua xaHa/ia. Kpowe Toro, <|>opMa no/iocTM, M3 

KOTOPOM npOM3BOAMTCfl OT6op B03Ayxa, B BMAG 

xaBepHw no3Bo/i«eT CHvt3HTb ypoBHii conpo- 
TMB/ieHtifl BHeujHeMy noToxy, xoTopwe MoryT 
GwTb eme yMenbtueHw cooTBeTCTByjou^efi npo- 
(|)m/ihpobxom xaBepHbi m ueHTpa/ibHoro rena. 

BMecTe c TeM, noc/ieAHini ananor MMeeT 
cymecTBeHHwti HeAOCTaTox. o6yc/iOB/ieHHbifi 
ocoSeHHocTbK) TeqeHMfl b xo/ibuesoM Kanane 
KaBepHbi. Tax, moxho noxa3aTb. mto npw pa6o^ 
Te ycTpo^CTBa Ha cTaqHOHapnbix pe^xuMax b 
Ko/ibueBOM Kanane xaBepHw SyAyT cymecTBO- 
Barb OAHospeMeHHo Aaa Tuna TeMeHuw. /Imhmm 
Toxa nepBoro Tuna SyAyT HaMMHaTbC« e norpa- 

HMMHOM C/10e H 3axaHMMB3TbC5? B XaHa/ie OTCO' 

ca. /Imhhh Toxa BToporo Tuna TeMeHMA 6yAyT 

3 3 M X H yTW M M , a M3CTM14 W , ABM^Kyu^MeCfl HO 

hum, SyAyT o6pa30BbiBaTb /in6o /toxa/ibHwe 

OTpWBHWe 30HW. 7!H60 X/13CTep, OXB3TblBdK>~' 

U4mm o6/iacTb y noBepxHocTn qenTpa/ibHoro 
Te/ia. B MacTHocTM, TpaexTopnn Bcex MacTuq. 
nepeTexa»ou4iix M3 BHyTpeH Hei4 MacTM xo/ibue^ 
Boro xaHa/ia b ero OTxpuryio MacTb, 6yAyT npn- 
H3A/iex3Tb MweHHO xo BTopOMy Tuny, 3tvi 
M3CTiiijb» He 6yAyr yMacTBOBaTb b Maccoo6Me- 
He, ho 6yAyT noTpe6/inTb SHepruK) msctmi^ ot- 
cacwaaeMoro BosAyxa. xoTopa* pacceMBaeTc^ 
b x/iacTepe b npouecce bw3xom AwccunauMM. 
3Ta oco6eHHocTb pa60Tw yCTpowcTBa cnn^a- 

eT ero 3<t>(t>eXTi1BHOCTb M np^BOA^T X H36blTOM~ 

HOMy 3HepronoTpe6neHHKD CMCTeMW. 

/Ipyrow HeAocTSTox Han6o/iee 6nn3xoro 
aHanora cba33h c npo6/ieMOM cor/iacosaHMfl 
6o/ibLuoro Muc/ia hctomhukob OTcoca. 

3aAaMefi M3oGpeTeHMfl wsnpeTCA co3A3- { 
Hue Taxoro ycTpoiiCT83 ynpsB/ieHMn norpa- 

HUMHblM C/IOGM, KOTOpOe 6w r?03B0/IM/lO C 

M3MMeHbiiiMMM SHepreTMMecxMMn 3aTparaMM 
act><t>exTMBHo B/iMATb Ha y/iyMiueHne aapoAMHa- 
MMMecxMx xapaxTepucTwx o6bexT3, npeAOTB- 
pau{an otpub noToxs hs ero noBepxHOCTM. 

peiueHn>? nocTas/ieHHOM 33asmu b 113- 
BecTHOM ycTpowcTBe ynp33/^eHnfl nprpanuM* 

HWM CAOeM, BWnO/IHeHHOM B BMAe 

oGpa30BaHHux na noBepxHOCTM oSbexTa no- 
/loCTert-xaBepH b 4>opMe xana/ioa, pacnono- 
^KeHHwx APyr 3a ApyroM bhm3 no noToxy b 
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ionepeMHOM k neMy HanpaB/iennM, npn stom 
ianepua raaoflMHaMmecKM cabana c mctoh- 
ihkom HU3Koro AaoneHUA MCHa6xeHa cpeACT- 

»OM <J)HKCaHHM nO/10>KeHMfl /1MHHH OTpblBa M 

!QKa/in3auMn nono^eMnq /ihhmh npucoeAHHe- 
iha BueuiHero norpaHMHHoro c/ion, npuneM 
^inpuMa KaBepHw npeBocxoA^T ee r/iy6nHy, u 
jicaxAOM n3 KaBepH pa3MemeHo aAexBa-rnoe 
jo (j)opMe ueHTpa/ibHoe Te/io c o6pa30BaHneM 
p CTeHKawn xaBepnw xo/ibneBoro KaHana c 
IMGUJH MM yMaCTKOM, orpaHMneHHUM ueHT- 
p/ibHWM Te/ioM m aapoAWHaMMMecKoii nosep- 

H O C T b KD 06b6KTa, npM 3TOM uiupuHa 

p/ibMesoro KaHa/ia MeHbiue nonepenHoro 
jBSMepa qeHTpa/ibHoro Te/ia, nocne/xnee bw- 
p/iHeHo no/ibiM m coo6meHo c mctohhmkom 
M3Koro AaB/ieHMA, a ra30AUHaMMHecKan 

|«3b KaBepHbl C 3TMM MCTOHHMKOM OCyLqeCTB- 

ana nocpeACTBOM pa3MemeHHwx Ha noaepx- 
bdM ueHTpa/ibHoro Tena B03Ayxosa6op- 
rkob, coo6meHHbix c nonocTbK) neHTpa/ibHo- 
\ Te/ia, npn stom 4>opMa aem-pa/ibHoro Te/ia 
^aBepHw Bwno/tHeHw c B03Mo*HocTbto 06- 
^30B3HH5i b ee xo/ibueBOM KaHa/ie KOH(t>y3op- 
)*AM4>^y3opHoro npoTOMHoro TpaxTa. 
f CpeACTBO 4>HKcaqMM nono>KeHM« /imhmm 
fpwBa m /lOxamiaaqMM no/io>xeHMfl /imhmm 
jjuicoeAMHeHMfl norpaHMHHoro c/ioa Moxer 
&Tb Bbino/iHeHO b BMAe nepeAHefi m aaAHeft 
Somok xasepHu onpeAe/ieHHoti reoMeTpnn 

jOOTBeTCTBGHHO, OCTpOM m npMTynneHHofl). a 
j r K>Ke b BMAe oSpaaoBaHHbix Ha 3tmx KpoMKax 
j>ne/i TaHreHuwa/ibHoro BAyaa m KdHa/iOB ot- 
|ca. B noc/ieAHeM c/iynae con/ia BAysa m xa- 
jpinw OTCOca uenecoo6pa3Ho Bbino/iHMTb c 
jppeMeHHWM pacxoAOM no A/iMne xaBepHw. 
I Bo3Ayxo3a6opHMKM Ha noBepxHocTM ueH- 
panbHoro yens MoryT 6biTb Bwno/meHbi c ne- 
|MeHHbiM no AiMHe KasepHbi npoxoAHWM 
pneHweM. KpoMe Toro, B03Ayxo3a6opHMKM. 
|necoo6pa3H0 Buno/i HMTb b BMAe npo<t>M/iii- 
|>uaHHbix KaHanoB c An4><J)y3opHoPt bwxoahom 
|CTbK>. B 3tom cnynae bxoahoc ceneHMe xa- 
jD/iOB MO>KeT 6wTb pacno/ioweno KaK b Hop- 

|p/)bHOM, t a K M B TaHreHMMa/lbHOM 

[anpaa/ieHMM k noBepxHOCTM ueHTpa/ibHoro 

bna. 

Bo ocex cnyMaax b w no/i He hhr ycTpOMCTBa 
pnocTb xaxAoro qeHTpa/ibHoro rena MoxeT 
|JTb coo6iqeHa c hctohhhkom nuaxoro Aasne- 
m« nocpeACTBOM MHorocTyneHHaToro 3>Kex- 

PPa C 06LUMM KSHanOM C B03MO>KHOCTbK) 

ferynuposaHnq pacxoAa B03Ayxa ( nocTynaK)- 
jero b npoTOMHyio sacTb KaHana M3 hoaoctm 
n>KAoro qeHTpa/ibHoro Tena.JJ 

npHBCAOHH bie Bb»Uie npM3HaKM «B/1PK)TC« 

ytuecTBeHHWMn m b CBoePi coBOKynnocin no- 
iio/iHKn pemMTb 3aAany M3o6peTeHn«. 

TaK, BwnonneHMe qenTpanbHoro Tena no- 
;MM M ocymecTBneHne ranoAHHaMMMecxoii 



CB«3n KaaepHbi c hctohhhkom HM3Koro Aaane- 
hm« Mepe3 0O3Ayxo3a6opHMKn Ha noBepxHO- 
cth uenTpa/ibHoro rena noaeonneT b 
xonbueBOM Kana/ie KasepHw c^opMnpoaaTb 
5 reMeHne co cnnpa/ibHbiMn /imhusmii joxa c Ha- 

Ma/10M BO BHeiUHeM TeseHMM M kohuom Ha bxo- 

Aax B03Ayxo3a6opHMKOB. Cnnpa/ieo6pa3Hwvi 
xapaKTep /iuhmPi Toxa CBMAeTe/ibCTByeT 06 ot- 
cyTCTBun Boxpyr ueHipa/ibHoro Te/ia "napa- 
10 3HTHoro M saxonbuoBaHHoro TeweHnw, KOTopoe, 
Kax 3to OTMena/iocb npw onucaHMH 6/inxaPi- 
mero aHanora, npuBOAn/io x o6pa30B3HMK) 
K/iacTepa, oxBaTWBaiomero 06/iacTb y noaepx- 
hocth qeHTpa/ibHoro rena m nor/iomaioiuero 
15 3HeprnK) MacTnu, bob/1 ene h hwx b MaccooT6op 
M3 xaBepHbi. hto m o6yc/i ob/1 11 sa/io Hea^ex- 
TMBHocTb ana/iora b cb«3m c Heo6xoAMMocTb»o 
60/ibiuMx SHepreTunecxnx aaTpaT Ann ocyme- 
CTB/ieHMfl OTcoca. 
20 B npeA/io>KeHHOM ycTpoacTBe ycTpaHeH 

OCHOBHOM 4>aXT0p. flB/1flK)U4MMCrt n pUMUHOM M3* 

6wTOHHwx 3Hepro3aTpaT. Bbino/iHenne xe 
qeHTpanbHoro rena m xaBepHw c bo3mo>kho- 
CTbK) o6pa30B3HMfl b ee xo/ibueBOM xaHa/ie 
25 KOH(J>y30pH0An<})(t)y3opHbro npoTOHHoro Tpax- 
Ta no3Bo/ineT M36exarb 3HaMme/ibHbix noTepb 
no/iHoro AaB/]eHn« b xo/ibueBOM xaHa/ie Ha 
pa3BopoTax noTOxa. mto b coBoxynHOCTM c ot- 
MeqeHHWMn Bbiiue npn3HaxaMn cyu4ecTBeHHb 
30 noBwiuaeT 3ct)4>eKTHBHocTb ycTpoPiCTBa no 
cpaBHeHMio c 6/in>xaPiujMM aHanoroM. 

Bbino/ineHwe cpeACTBa ^nxcaqwn no/io- 
>KeHiin nnHMM OTpwBa m /iOKa/W3aqMM no/ioxe- 
Hun /in h mh npncoeAHHeHMA norpaHMHHoro 
35 cno« b BMAe octpom nepeAHeM m npMjyn/ieH- 

HOM 33AHeM KpOMOK KaBepHbl n03BO/1fleT HdM~ 

6b/iee npocTbiM nyieM, To/ibxo 3a cneT 
onpefle/ieHHow reoMeTpnw noBepxH octm, 
o6ecnenMTb onTHMa/ibHwe yc/iOBM5? a^« 6e30T- 
40 puBHoro o6TeKaHMn o6bexTa b ujmpokom Ana- 
na30ne napaMeTpoB BHeiunero TeneHMA. 

Pea/iM3ai4M« 3Toro xe cpeACTBa. Bx/ixoMa- 
»omero cbn/ia TaHreHUMa/ibHoro BAysa na ne- 
peAHeM xpoMxe KaBepHbl cnoco6cTByeT 
45 noBbiujeHMio ypoBHn 3HeprMM Ha BHeuuHeM 
ywacTxe xo/ibqeBoro xaHa/ia, npeAOTBpaiuan 
otpwb noTOxa ot nbBepxHocTM ueHTpa/ibnoro 
TO/ia, m b norpaHMMHOM c/ioe Ha a xaBepHOM, 
co3AaBa« TeM caMbiM 6/iaronpMHTHbie yc/iOBM« 
50 A/^n 6e30TpwBHOro o6TexaHM* B03AyxoM 
aapoAMHaMMMecxoM noBepxHocTM o6bexTa. 
. npMMeHeHMe a^« /ioxa/in3aunM nonoxeHUA 
/imhmm npMCoeAHHeHMn norpaHMHHoro c/io« Ha 
33AHeM,KpOMKe xaBepHw xana/iOB OTcoca no- 
55 3Bo/ifleT co3AaTb npM onpeAeneHHwx napa- 
MeTpax BHeiuHero noTbxa Han6onee 
6/iar onpMATHbie ycnoBM* a/ia BTexaHMq B03Ay* 
xa bo BHyTpeHHKDKo sacTb xo/ibqeBoro KaHa/ia, 

B M3CTHOCTM MMHUMM3HpOBaTb . nOTepM 3Hep- 

I™ TGMeHMq bo BHytpeHHeM nacTM xo/ibueBoro 
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ic;iM.i/in. rioAoOMoc peiucmic yMOCino npu mc- 
iio;ii.30oaHMii ycrpoMCTBa/i/ifl ynpaoneHMfi re- 

MOMMeM C O r p 3H MMCHH bIM HdBopOM 

nnpaMeTpoB, HanpwMep, Ha B3/ieTHQ-nocaAOM- 
HOM pe>KMMe. 

Yc/iobha o6Texam*fl MoryT6biTb eme y/iyn- 
ujeHbi Bbino/iHeHneM cone* BAyBa m xa h3/iob 
oTcoca Ha 3aAHeft xpoMxe c nepeMeHHUM pac- 
xoaom no A/inne KaaepHu. t.k. b coMeTaHwu c 
<J>opMOM KdBepHbf , ueHTpa/ibHoro Tena w npo- 
tomh wx ceneHUM B03Ayxo3a6opHWKOB stot 
c()aKTop no3Bon«eT b umpoKwx npeAe/iax b/iu- 
flTb Ha pacnpeAe/ieHwe noTOKa Maccw b no- 
ziocTb KaaepHu M3 BHeujHero Tenennfl. 

Bbino/iHeHwe B03Ayxo3a6opHn*OB b BMAe 
npo<^M/inpoBaHHb/x xaHa/ioa no3Bo/i«eT b/ik- 
«Tb Ha mx rwApaB/iMMecKwe conpoTUB/ieHMa 11 
Ha ycnoBUfl TeneHMR na bxoag B03Ayxo3a6op- 
hmkob m TeM CdMbiM AaeT BosMOMCHocTb pea/iu- 
30BaTb Hati/iymuMe yc/iOBn« TeweHHn h3a 
KaeepHow c OflHOBpeMeHHWM ghmxch neM 
3Hepro3aTpaT Ha otcoc noTOKa. ripw 3tom bo 
Bcex c/iynaax BunonneHiie buxoahom nacTw 
npo<()M/inpoBaHHoro KaHa/ia b <J>opMe nu<p<py- 
3opa npuBOAMT k CHM>KeHMKD rwApaB/i wMecxoro 
conpoTMB/iennfl B03Ayxo3a6opHWKa. Pa3Me- 
meHue BxoAa KaHa/ia B03Ayxo3a6opHHKa b 
HopMa/ibHOM k nooepxHocTM ueHTpa/ibHoro 
rena Hanpas/ieHMM cnoco6cTByeT CHM»<eHMio 
noTepb Ha pa3BopoTe noToxa b Ko/ibqeBOM 
xana/ie, a pacno/tOKeHne BxoAa KaHa/ia b Tan- 
reHuna/ibHOM HanpaB/ieHMM k qeHTpa/ibHOMy 
Te/iy npenaTCTByeT bo3hmkhob6hmk) OTpwsa 
Ha nosepxHocTM qeHTpa/ibnoro rena m bo 
BHeiuHen sacTM Ko/ibqeBoro KaHa/ia. 

ripuMeHeHne MHorocTyneHnaToro 3*eK- 
Topa c o6ihhm KaHa/ioM. no3Bo/i«K)LAMM pery- 
/i n pOBaTb pacxbA B03Ayxa. nocTynaiomero b 
npoTOMHyio nacTb xaHa/ia M3 no/iocm uenT- 
pa/ibHoro Te/ia, b coneTaHiin c B03MoxHocTbio 
o6teAHHeHMn uenTpa/ibHWM Te/iOM 4>yHKi4ua 
pecMeepa OTcoca m ra30BOAa o6ecneMM/io yn- 
pomeHHe KOHCTpyKunu, Bwpa>KeHHoe b uc- 
no/ib30BaHnn MWHMMa/ibHoro KonnMecTBa 
axeKTopoB, m no3Bo/in/io onTMManbHWM o6pa- 
30M peujMTb npo6/ieMy cor/iacoB3HHH hctom- 

HMKOB OTCOCa. 



TaxnM o6pa30M, npuBeAeHHan coBoxyn- 
HOCTb npn3H3KOB. xapaKTepw3y>omwx npejxno- 
>KeHHoe ycrpoMCTBO ynpaB/ieHnq norpaHwq- 
hwm c/ioeM, o6yc/ioB/inBaeT no«B/ieHne coot- 
BeTCTByK)mePt coaoKynHocTn Tex h n nee kmx pe- 
3ynbTaTOB. KOTopwe o6ecneMMBaK3T peujeniie 

33A3MH M306peTeHM». 

AHa/iM3 ypoBHP tgxhmkm noKa3woaeT. mto 
OTcyTCTByeT ycTpoPiCTBo ynpao/ieuMfl norpa- 
MMHHbiM c/ioeM, KOTopoMy npncymw npii3Ha- 

KM. MAeHTHMHbie B C e M CyiUCCTBeHHWM 

n pii3Ha KaM npeA/iaraeMoro ycipoiictBa, hto 



CRM/ieTe/ibcinyei o ero hgm3bgcthoctii h cne- 
AOBaienhHo. noon3Me. 

Mto Kacaorcfl npnawaKOB, OTnunaiomHx 
3ana/ieHHoe yCTpoviCTBo or 6nu»cat\iuero ana- 
5 /iora. to cxoAHwe npii3HaKM M3BecTHM M3 nep- 
boto aHa/iora, onucaHHoro b paaflene, 
nocB^u^HHOM npeAwecTByioineMy ypoanjo 

TeXHMKM. /^etlCTBMTe/lbHO, MCn0/lb3OBaHMe B 

3tom ananore Ann OTcoca norpaHMMHoro cno» 
10 npoHHuaeMoro Tpy6HaToro Tena. pasMemen- 
Horo b yrny6/ieHMM CTeHKu AM<|)<t>y3opa. ycTpa- 
H«eT otpub noTOKa ot ee noBepxHocTM. 

OAHaKO npM 3T0M -npOMCXOAMT nOMTM nO/IHWM 

c/iwb norpaHimHorocjioii MTaxan nepecTpowxa 
15 TeneHMfl b npoTOMHOM TpaxTe hba yrny6neHM- 
eM. KOTopan cooTBeTCTBoaa/ia 6w yc/ioawfiM 
peanw3yK>mnMCH b kopotkmx Au$<Py3opax c 
6o/ibiuoiH CTenenbio pacujHpeHnyi w ManuM 
rwApaB/iwMecicwM conpoTHB/ieHneM. 
20 B npeAnoxeHHOM ycTpotfCTBe ynpaB/ie- 
hh« norpaHMMHWM e/ioeM ot6op B03Ayxa M3 

KaBepHW npMBOAMT K *OpMMpOBaHMK) TeneHMP 
CO CTpyKTypOM TOK3. 6/lM3KOtl K CTpyK- 

Type b norpaHMMHOM cnoe Han TBepAO* npo- 
25 .HMuaeM-ofl nosepxHOdbK), HanpuMep, 
nep^opuposaHHovi CTenKoA, mto cooTBeTCTBy- 
eT HaM/iyMuiuM yc/iOBMAM o6TexaHM« aapoAM- 
HaMMHecKoli nooepxHocTM o6beKTa. 
OTHocnineroca k 06/iacTw Mcno/ib30BaHM« M3o^ 
30 6peTeHMA. HanpMMep. zieTaTenbHoro annapaTa 
m/im APyroro TpaHcnopTHoro cpeACTBa. 3to 
AOCTMraeTcn 6naroAap« KOHCTpyKTMBHOMy bw- 
no/iHeHMio yr/iy6/ieHMfl b bmac KaBepHw onpe- 
AeneHHow 4>opMw w Mcno/ibsosaHMK) 
35 cneqna/)bHoro cpeACTBa a** <t>MKcaMM M no/io- 
>Kennfl /imhmh oTpwBa m /iOKa/iM3aMnn no/ioxe- 
HUfl /in hum npucoeAWHeHMfl norpaHMMHoro 
c/iofl. OTcacbiaa»omero ane^eHia s BMAe ueH- 
rpa/ibHoro rena c B03Ayxo3a6opHMKaMM m Ha- 
40 ammwk) Ko/ibueBoro KaHd/ia Me^y 
ueHTpa/ibHUM Te/iOM m KaBepHoPi. Mto KaeaeT- 
c« noc/ieAHero npn3HaKa, to b paccMaTpusae- 
mom ananore oh OTcyTCTByeT, t.k. b 
cooTBeTCTBnn c onucanneM aHanora ceneHwe 
45 OTcacwBaK)meroTpy6MaToro 3/ieMeHTa mhoto 
MeHbiue nonepenHoro ceneHMfl yrny6/}eHHH, b 
CB«3ii c MeM none TeneHMR b neM donee coot- 
BeTCTBye r CTpy KType Tenennfl *makoctm b no/i- 
y3aMKHyrroM o6beMe c tom6mhwm ctokom, neM 
50 b xanane c npoHMuaeMofi CTeH^ow, tmipwua 
KOToporo MHoro MeHbiue a^mhw. 

TaKMM 06p330M t MOXCHO yTBepJKAaTb, MTO 

ananor He AaeT ocHOBanuM aha bwboa3 06 

M3BeCTHOCTM B/lMflHMfl OT/lHHMTe/lbH blX npH- 

55 3 Ha kob Ha AOCTMraeMwiri M3o6peTeHMeM iex- 
HMMecKMfi pesy/ibTaT, mto no3Bo/iweT 
3ax/iK)MMTb o cooTBeTCTBMM npeA^o>KeHHuro 
petueHH* M3o6peTaTe/ibCKOMy yposHio. 

B Aa/ibHeMuieM M3o6peTemie noflCH^ic.a 

MepTe>KaMn, rAe na <J>nr. 1 n3o6pa^<eHo none- 
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^|fMunoi»cf)wnnn!? nonopxHocm ofibetaa c ofipa- 
f iMMLiMMOH n new nonocTbio-KaBcpMOii: na <jmr. 

V K.'lMCpHa CO Cp^ACTROM (J>HKCai4MM HO/lO>Kft- 

! MMn /in hum oTpwBa m noKanM3auwu nonoxemiH 

)imhuu npncoeAnneHMfl norpannMHoro c/ioa B 5 
jfefmne cone/i oAyoa n Kana/ion OTcoca: na <}wr. 

" rpynna xaBepn c MHorocTyneHHaTUM sjkck- 
{$$PPOm: (fuir. 4 - uenTpa/ibHoe re/io c ran- 
^%HiuianbHWM bxoaom B03Ayxo3a6opHMKa; Ha 
|f|Mf. 5 - qeHTpanbHoe Te/io c HopManbHWM 10 

gpOAOM B03AyXO3^6opHHKa. 

ydpoMCTBo ynpaeAeHnq norpaHMMHWM 



Sp/IOGM ((J)Mr. 1) COCTOMT M3 OAHOM MAM HeCKO/lb" 

Ifjtwx no/iocTeM-K3BepH 1, o6pa30BaHHbix Ha no- 
l^opxHocTM 2 o6beKTa, nanpMMep 
|7tfiTaTe/ibHoro annapara. KaBepHw ra30AHHa- 

| MMMeCKM CBfl33Hbl C MCTOMHrtKOM HM3KOTO A3B" 

| noun* (Ha nepTeacax He noKa3an) u MMeKrr bma 
|r.pHa/iOB, opueHTMpoBaHHwx nonepeK BHeuj- 
|nero noTOKa. HanpaB/ieHne KOToporo 3 noKa- 
f^ano Ha <J>mi\ 1. 2 cTpe/iKaMu. 

| B K3MeCTBe MCTOMHMK3 HM3KOTO A3B/ieHHfl 

iMOKeT 6wTb Mcno/ib30BaHd ruoboe n3BecTHoe 
|ycTpoMCTBO, co3AaK)ti4ee pa3pe>KeHne, nanpn- 
|Mep. OTcacwBaiomviM b6htmahtop. BHyTpn Ka- 
luepHbi 3aKpenneH0 /ik)6wm y ao 6 hum 
|cnoco6oM qeHTpa/ibHoe reno 4, aAeKoaTHoe 
mo <)>opMe no/iocTn KaaepHbi tbkmm o6pa30M, 
f»ao MexAy Te/ioM 4 m cTeHKaMn KaBepHbi 1 
|o6pa3yeTcn KonbueBOM KaHan, MMe>oiUMM ot 
fKpwTbiM a noTOK BHeuuHMM ywacTOK 5 n BHyr 
■ peHHUMynacTOK 6. KaBepHa 1 na noBepxHocTn 
2 o6beKTa Bbino/iHena t3kmm o6pa30M. hto6u 
nepeAHfls 7 w 3aAH*a 8 ee kpomkm o6paaoBbi- 
] Ba/iM cpeACTBo A/ifl <t>nKcanuw no/ioweHMA am- 
{ hum OTpbJBaM/ioKa/in3aunn nonoxeHM« /imhmm 
|npVicoeAMHeHMR norpaHMWHoro c/ion HaA Ka- 
| nepHoti. npn 3tom 4>MKcaqnfl no/iOKeHun am- 
| hum OTpwaa osHaMaeT CTporyio reoMeTpn- 
| necKyio npnansKy no/io*:eHMH yK333HHOM nw- 
I mum k 3/ieMenTaM KOHCTpyKumi ycTpoPiCTBa 
f (nepeAHew KpOMKe 7 KaBepHbi 1), a /iOKann3a- 
; : una nono>KeHMfl amhmm npucoeAHHeHun 03na- 
" saeT orpaHMMeHne B03MO>KHoro CMeiMeHUfl 
J n o/io>KeHnn yK33a h hom hhhmh (npw n^MeHe- 
? hum napaMeipoe BHeujHero noTOKa) He6o/ib- 
; iiimm y4ac7KOM Ha 3aAHeii KpoMKe 8 KaBepHbi 
1. fl/ifl 3Toro nepeAHfl« KpoMKa 7 Mo*eT 6wTb 
Hwno/iHeHa ocTpowi a 3aAHn« k pOMKa 8 - npn- 
jyn/ieHHOM. KaK 3to M3o6pa>KeHo Ha (J>nr. 1. 
UJupnHa KaBepHbi npeBOCxoAUT ee rnyOMHy, a 
ra6apMTHue napaMeipw ueHTpa/ibHoro Te^a 4 
Ao/i>khw cooTBeTCTBOBatb A/itiHe KaBepHw m ee 
rny6nHe t3kmm o6pa30M. MTo6bi uiwpnHa xo/ib- 
; nenoro Kana/ia Mex/jy uenTpa/ibHWM Te/iOM n 
KauepnoM 6wiia 6u MeHbtue nonepeMHoro pa3- 
Mepa neHTpanbHoro Tena no Bcew A'lune Ka- 
nnpHw. cDopMa ueHTpa/ibHoro Tena m KaBCDHbi 
nwno/iHenw r^HM o6pa30M, mto b KO/isueBOM 
K.-mann ma anyipeHiiPM ero ynacTKe 6 o6p"any- 
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e/rcn npoTOWHbifi Tpaxi b ouAe AM*t-y3opa 9 m 
conpH>KeHHwx c hum Ha bxoac m BbixoAe Aoyx 

KOH<J>y30pOB 1 0 w 11. 

HeHTpa/ibHoe Teno Bwno/iHeHo no/iwM m 
CHa6>KeHO B03Ayxo3a6opHMKaMM 12, pa3Me- 
meHHWMu Ha ero noeepxHOCTM. IlpoxoAHoe 
ceneHwe B03Ayxo3a6opHMKOB M0>KeT 6biTb ne- 
peMenHbiM noAmiHe KaBepHbi. flonocTb ueHT- 
pa/ibHoro TeAa coo6u4eHa c hctomhmkom 
HM3Koro AaoneHnw, o6ecnewnBaK)mMM npw 

BK/IIOMeHHOM OTCOCe OT6op B03Ayxa M3 KO/lb- 

qeBoro KaHa^a nocpeACTBOM B03Ayxo3a6op- 

HMKOB 12. KOHCTpyKMM* B03AyX03a60pHMK0B 
MO>KeT 6bJTb P33H006pa3HOl?l, B TOM MMC/ie M 

Haw6oAee npocTovi - b BMAe OTBepcTMM.B no- 
BepxHocTM qeHTpaAbHoro TeAa. OAHaKo nan- 
6o/ibujy»o 3({)(})eKTMBHOCTb Bcero ycTpoMCTBa 
ynpaB/ieHMA norpa h hhh ljm CAoeM o6ecnewM- 
saer Bbano/iHeHne B03Ayxo3a6opHMKOB b BMAe 

npO(})MAMpOBaHHblX KdHd/108 C AH<t>(})y30pHOM 
BblXOAHOM HaCTbJO 13, K&K 3T0 nOKa33HO H3 

<J>mt. 1, 4, 5. ripn TaKOM peaAM3auwM B03Ayxb- 
3a6opHHKOB BxoAHoe ceneHne 14 npoc})M/iMpo- 
BaHHoro KanaAa moxst pacnonaraTbCfl kbk b 
HOpMa/i bHOM (<^nr. 4), TaK m b TaHreHuna/ibHOM 
(4)Mr. 5) HanpaBAeHMM k noBepxHocTw ueHT- 
pa/ibHoro Tena. Bu6op onpeAe/iaeTca kohk- 
peTHOM 3aAaneri n mcctom pacno/io>KeHMfl 
B03Ayxo3a6opHMKa. TaK. HopMa/ibHoe pacno- 
AO>KeHne BxoAHoro ceMeHna 6oAee 3(J><t>eKTMB- 
ho npii pa3Meu4eHnw B03Ayxo3a6opHMKOB Ha 
noBepxHOCTM ueHTpaAbHoro rena s 30Hax pa3- 
BopoTa TeMeHun b KOAbueBOM Kanane KaBep- 
hw, kbk 3to noKa3aHo Ha <})Mr. 4. B 3tom cnynae 
CHn>KaH3Tcn noTepn no/iHoro ABB/ieHun b Ko/ib* 
qeaoM Kana/ie b OKpecTHocTM BxoAHoro cene- 
HMn Kana/ia B03Ayxo3a6opHMKa. /Inn toto, 
mto6w He AonycTMTb OTpwBa noTOKa b KO/ibqe^ 
bom KaHane ot noaepxnocTM ueHTpa/ibHoro 
Te/ia, ue/iecoo6pa3Hb Mcno/ib30BaTb TanreH- 
MManbHoe pacnonoKeHne BxoAHoro ceneHMfl 
npocJ)MAnpoBaHHoro KaHaAa m p33wecTMTb 
B03Ayxo3a6opHMKM Ha Lie HTpa/i bHOM rene b 
npoMexyTKe MexAy pa3BopoTaMM TeneHnn. B 
/mo6om H3 BapwaHTOB pacnonoxeHMA bxoaho- 
ro ceweHwa KaHaAa B03Ayxo3a6opHMKa Buno/i- 
h e h m e ero bwxoahom m3ctm 13 b BMAe 
A"<t)(})y3opa yMenbujaeT MecTHoe rMApaa/iMMe- 
CKoe conpoTMBAeHMe npo^MAMpoBaHHoro Ka- 
na/ia m cnoco6cTByeT TeM C3mwm chidkghmk) 
noTepb nonnoro AaBAeHMfl OTcacwaaeMOM na- 
ctm raaa. 

MzodpeieHMe no3Bo/i«eT B03AewcTBOBaTb 

Ha BHeiJJHMM nOTOK He TO/lbKO nyTeM OTCOCa, 

ho m nocpeACTBOM BAysa ra3a b npucTeHOM- 
HyionacTb noToxa, mto ocymeCTB/ineTcn oahmm 

M3 BapwaHTOB BblHO/IHeHMfl CpeACTB3 4>MKC3~ 
MMM n0/lO>KeHM« AMHMM OTpWBa M /10Ka/lM3aUMM 

nonoxeHMs /imhmm npncoeAHHeHHfl norpaHMM- 
Horo c/iofl. npeACTaB/ieHHUM Ha (Jjmt. 2. B stom 
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i.apnaiiie nope^HAH xpoMxa xaaepHw ouno/i- 
Hena b BM A e cone/, 15 xanreHUMa^Horo Bflyaa 
bo BH6LUHMii ysacxox 5 Ko/,b M eBoro Kanana a 
3a A H«« KpoMKa coaepxaix me/,e BO M xsna/i ox- 
coca 1 6. npn 3tom con/.a B A yBa m oxcoca Moryr 
6b.Tb awno/menu c nepeMeHHWM pacxoaoM no 
A^MHe Kaaepnu. 

npn ncno/ib30BaHMM b ycxpo&cxBe rpyn- 
nu KaBe P H n°"0CTb icax/wro m 3 paaMemeH- 
hwx b hmx aeHTpa/ibHux ten Moxex 6bixb 
coo6meHa c mctoshmkom hm 3 xoto flaB/ieHnq 
nocpeACTBOM MHorocxyneHnaxoro axexxopa 
npeACTaBymramero co6ofi xansn 17. coeAM- 
HeHHun c BHyrpeHHMMM o6beMa MM ueHTpa/ib- 
hux re/. raaoBOAaMn 18 (*Mr. 3). nocpeACTBOM 
3*exxopa ocyiAecxa/inexcn cor/iacoBaHne 
Mex<Ay co6om 0 T6opa soaAyxa M3 xsBepH c 

P33/1MMHUMM BeflMHMHSMM AaB/ieHHfl M3A HMMM 

b aoHe no/ioxMre/ibHoro rpsAMenxs Aaaae- 

HMfl Ha noBepxHocTM o6beKTa. 
/ npn o6xexaHM M BoaAyxoM o6bexx3 wa ne- 
'peAHea xpoMxe 7 xsaepnn 1 npoMcxoAMx ox- 
Pub norpaHMMHoro ctioh. Oahsxo otcoc 
BOSAyxa M3 oo/iocxm KasepHbi npuBOAMT k ra- 
KOMy nepepacnpeAe/ieHMK) SHeprnn nonepeK 
norpaHMHHoro c/>os. npn kotopom 3H3MMxea b - 
Han ero wacTb npeoAonessex Boapscxsiotqee 
BHM3 no noTOKy AaBneHMe m dhob b npucoeAM- 
HHercfl k noeepxHocTM o6beKTa 3 a npeAenaMM 
KasepHbi. B pe3y/]bTaTe. 4.opM M pyeTCfl 6e 3 ox- 
pbiBHoe ooxexsHMe noBepxHocxM, cocxoauieM 
M3 HenpoHnqaeMbix Macxeii - TBepAbix aae- 

MeHTOB CXeHXM 06beKT3 — 11 npOHMl|aeMblX y^a- 
CXXOB B B MAS ra 30 A MM 3 M MweC KO TO 

npoAonxceHMB xeepAOM cxchxm. B ue/iOM xs- 
Koe o6pa 3 OBaHMe nasecTHo roa H33B3HMe M 
aapoAHHaMMMecxoM noBepxHocrn. no * M 3MHe- 
ckom npnpoAe npoHnqaeMwe ynacxxM aspoAM- 
HaMMMecKoa noeepxnocxM npeACxsaasiox 
co5om nosepxHocTM - cenapaTpucbi 19 pa3 - 
Ae/iB»omMe BHeuiHee 'TewenMe (H36er a »oii4MM 
noTox) m BHyrpeHHee xesemie (b K3Bepne) Ha- 
Ma/io cenapaxpucu pscno/isrsexc* h 3 /imhmm 
OTpwea norpaHMHHoro cnoa. a xoHeu cenapax- 
pMCbi - Ha /imhmm ero npMcoeAMHeHMfl. 

A/ib xoro. Mxo6b> M36exaxb 3HawMxe/ibHO- 
ro MSMeneHMB (}>opMbi aapoAMnaMMMecxoM no- 
aepxHocxM n P M m 3m e He h mm napaMexpoe 
BHeuinero xeMeHMS, hcoBxoammo 3 a<J)MxcMpo- 
aaxb no/iox<eHMe na o6beicxe /imhmm oxpuea m 
/iOKa/,M30Baxb no/iox<eHMe bmhmm npMCoeAM- 
HeHMH norpaHMHHoro c/joj?. Buno/meHMe axo- 
ro ycnoBMn npennxcxeyex HecxaqMOHapHOMy 
xapaKxepy o6xeKaHMq o6beKxa b OKpecxHO- 
cthx yxaaaHHbix /imhmm m Mcx/i»0M3ex xeM ca- 

MUM OCHOBHOM (fcaKXOp AeCTa6M/,M3a U MM 

TeneHMs. n PM Buno/ineHMM cpeACxsa Amkcb- 

UMM /IMHMM OTpb.Ba M /IOKa/IM3a M HM OO/lOXceHMB 

/imhmm npMCoeAMHeHMa norpaHMHHoro c/ior b 
nMAe octpom nepeAneM kpomkh 7 Kasepnu m 



10 



15 



40 



45 



50 



55 



npMxynneHHOM 3aA ne* ee k P omkm 8, cooxBer- 
cxsywiAMe nMHMM-cenapaxpMcu 19 6y A yx oac- 
no/iaraxbcp na nepeAHeM (h.hms oxpLea) m 
aaAHeM (/iMHMn npMcoeAMHeHMs) xpoMtax xa- 

B6pH hi . 

Kor fl a cpeACXBO 4>mkc3l(mm no/iox<eHM« 
; M " HM nn 0rpb,Ba ^ok3/ 1 m33 U mm nonoxceHMp flM - 
bZJ np " COea " HeH "* °6pa30BaH 0 con/,aMM 
BAysa 15 m Kana/iaMM oxcoca 16. H aMa/,o m 
Koneu cenapaxpMGb. 6yAyx pacnonaraxtcR co- 
oxBexcxeeHHo na ewxoAe conna bavbs m H a 
BxoAe xaHa/ia oxcoca. 

upr.o ° 60MX C/iyMa " X « 0CTMr aexc« reoMexpn- 
Mec»ca« npMBnaxa cenapsxpwcbi 19 K 3 neJeH- 
Ta M noaepxHocxM o6be,xa. oahbxo bo bxo P om 

TZT' KP ° Me TOro< nOB «waeTc« VPOBeHb 
SHeprMM bo BHyxpeHHen xeneHMM OTK P b,xoM 
MacxM 5 Konbueeoro Kana/ia. mxo nosBo/isex 

20 n^^ aTb ° TPb,Ba n ° TOKa OT "OBepXHOCXM 

20 ueHxpa/.bHoro xe/,a B 3xom MacxM KSHana / 

Pa6oxaex ycxpoMcxeo ynpaB/,eHM« norpa- 
hmmhum caoeM cneAywmMM o6pa 3 OM 

npM 6e3oxpwBHOM o6xex3HMM aapoziMHa- 
MMMecKo^ noaepxHocxM oSvexxa. oSpaaoaaa- 
25 u/eMca a P e3y/,bxaxe oxcoca. cxpyKxypa /,mhmm 
roxa enetiiHero xeweHMa OKaaSaexc,, 6/.m 3 
kom k cxpyxxype /.mhmm xoxa a norpaHMMeHOM 
c/ioe H3A TBepAOM npoHM M aeMOM noeepxHo- 
cxbio. n P M sxom Ha cenapaxpMce 19 ycxaH3B- 
aMBaexcfi noxox M3ccw a noaocxb KasepHbi 1 
MsMeHflj, reoMex P MK> xaaepnu. uenxpaabnoro 
Teaa m npo^MAMpoBxy npoxoHHbix xpaxxoB 

B03AyX03a60 P HMK0B 12. MOJKHO B U1MOOKMX 

npeAenax B« Tb H'a pacnpeAe/ieHMe noxoxa 
Maccw Ha cenapaxpMce. pea/,M 3 y» x eM ca M bi M 
paa/iMMHbie pexcMMbi 6e3oxp H BHoro o6xexa- 
hmb noBepxHocxM 2 o6texxa. 

Tax xax Bx/noweHMe oxcoca n pmboamx k 
no« B /,eHMK> rpaAMenxa AaaaeHMA a Hanpaeae- 
"o^ocxm xasepHb.. xo ecx b a opxoronaab- 

HOM no OTHOU/eHMKJ K CKOpoCXM BHeu/Hero 

noxoxa HanpaB/ieHMM, xo xpaexxopMM MacxMu 
rsaa McxpMB/iflioxcH. m b xoabueBOM xaeepHu 
pea/,M3yexcs xeneHMe co cnMpaabHbiMM /.mhm- 
»mm xox3 20. 21 c nawaaoM na cenapaxpMce 19 

l?r. H n 4 i°o M x 3 BX0Aax K3HanOB B03Ayxo 3 a6op- • 
HMXOB.12. TpaexxopMs sacxMu raaa coAepxMx 
HecxoabKO paaBopoxoa h 3 180° y xopuoa ue H - 
Tpa/ibHoro xeaa. hxo Mo*ex 6wxb npMMMHOM 
noxepb noanoro AaaaeHMA b xo/,b\<eBOM xana- 
ae. OAHaxo sxm noxepw yMeHbtuaioxcB 6aaro- 
Aapfl b u no/iHeHMK) xsHaaa b bmac 
xoH4>y 3 opHo-AM4)«t.y3opHoro npoxoMHoro 
Tpaxxa. s xaxxce pasMe^eHMto B03Ayxo 3 a6oD- 
hmkob Ha ueHxpa/ibHOM xeae a Mecxax pa 3B o- 
poxa noxoxa. 

B nexoxopux cayvaax xspaxxep cn M pa/,e- 

p6 P 33HOrO ABMKeHMJ, H3CXMU T333 B XO/lbUe- 

bom xansne Mo^xex 5b/xb nspyujen M 3 - 3a 
qTpb.Ba xeneHMn na noaepxHocxM uenxpanbHo- 
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, r ivnn ha dhcuingm ynacTice 5 icana/ia. TaxoM 
^pftf>»" no3HHKaeT npn m36wtohho« A/iMHe 
pf^KMUMcro ynacTKa KonbueBoro Kana/ia. fl/ia 

4l'^ n ^° 70paiMe,nifl 0T P WBa H ^ noBepxHocTn 
pg^Hipa/ibHoro Tena. orpaHUHMBaKDinePi yxa- 5 
|f# MHW * y^CTOK. c Hee b stom cnyMae ocyme- 
^ii?/ineTCfl chub norpaHMHHoro cno« Mepea 
»03Ayxo3a6opHHK c TaHreHUMa/ibHbiM bxo- 

riocTynan b no/iocTb ueHTpa/ibHoro Te/ia 10 
npo4)M/iMpoBaHHOMy KaHa/iy BO3Ayx03a- 
jlpHMKa. rioTOK ra3a McnbiTweaeT MeHbuiee 
^hpoTMB/ieHMe, neM b c/iynae OTcyTCTBun 

J)0(t>M/lMpOBKH, MTO n03BO/15ieT COX pa HMTb 

Hfl/moe ^aB/ieHne rasa Ha 6o/iee bwcokom 15 
Sonne m ynyninaeT yc/iOBiin ero nepeweme- 
|« K MCTOMHMKy HH3xoro AaB/ieHM«. Ec/im Ha 
|»epxH0CTM 2 o6bexTa AaB/iemie BHeuiHero 
|tOKa nepeMeHHO.no an^ne xaBepHu, to m 
§|coot6op M3 xaeepHw Toxe 6yAeT nepe- 20 
pHUM, t.k. MecTHwa pacxoA ra3a b no/iocTb 
^Tpa/JbHoro Te/ia saBMcirr ot nepenaAa AaB- 
mm Ha BxoAe B03Ayxo3a6opHnxa u b mctom- 
me Hii3Koro Aas/ieHMfl. Ec/im npn stom BAo/ib 
fiepHbj MeHfleTc« m rpaAneHT A'aBJieHM* bo 25 

ftftWHeM nOTOKe, TO MHTeHCMBHOCTb M3CCOOT- 
|pa npM H6M3MGHHOM npOXOAHOM CeMeHMM 
^AyX03a6opHMKa MOXeT He COOTBeTCTBO- 

jifb oriTMMa/ibHKiM ycnoBMAM 6e3orpbiBHoro 
hexaHMfl A'aHHoro ynacTxa noBepxHocTM 2. 30 
pit, HanpMMep, ec/in rpaAweHT AaB/ieHM* b 
pToxe yMeHbiuaeTCfl BAO/ib xaeepHbi, to^a 
|>MCoeAMHeHMfl norpaHMMHoro c/ion MoaceT 
>«3aTbc« AOCTaTOMHWM 6o/iee hm3kmm ypo- 
BMb oicoca b 30Hax c MeHbimiM rpaAneHTOM 35 
&n/ieHMfl, mto m ocymecTB/ineTca 3a cneT M3- 
ftMeHMj? MecTHoro npoxoAHoro ceneHMfl bo3- 
Jyxo3a6opHHKa. | 



Awa/iornMHUM o6paaoM AOCTuratOTca on- 
|HMa/ibHwe yc/ioenH o6pa30BaHHB cenapaTpM- 40 
|M 19. icorAa b KanecTBe cpeflCTaa <t>nxcaunM 

iffO/tOaceHMB aWHMM OTpjJB3 M aOKaaM3aUMH flO- 

ftwceHMB /imhmm npucoeflMHeHMfl norpaHMMHo- 
E> c/ion ncnonb3yiOTCH. cooTBetCTBeHHO. 



f° PMyna M 3 o 6 p e t e h H b 
I; 1. YCTP01?ICTB0 YnPAB/lEHl/iq nr. 
^HMHHUM CflOEM. .tSS^^ 
|2 °6pa 3 0BaHH«x »a noBepxHocru- o6b- 

|MPH b ^opMe KdHa/iOB, pacno/ioxeHHux 
|jpyr aa fl pyroM bh M3 no noroKy B none- 
I-I^hom k He M y HanpaaneHMM. np M 3T o M 

km C HCTOMHUKOM HM3KOTO AdB/ieHMfl t, 
fetNUfteeH. Cpe^CTBOM ♦HKC.ui, ol e 

,;"'»o cno*. npHsew uinp M „ a Ka B e P H W 
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conna 15 TaHreHuwa/ibHoro s^yea n K aHa/iu 16 
OTcoca. B 3tom c/iynae Bflo/ib KaaepHu M3Me- 
HJitoTca hx pacxoflHue xapaKTepucTHKM. 

B c/iysae npMMeHeHun rpynnw xaaepn 
B03Ayx M3 no/iocTM xaxcfloro ueHTpanbHoroTe- 
na nocTynaeT b o6u;mPi xaHan 17 axettTopa 
nocpeflCTBOM raaoaoflOB 18. IIotok ra3a b Ka- 
Haae 17 axeKTMpyeT B03Ayx M3 no/iocTe« qeH- 
Tpa/ibHux Tea b o6u;mm Tpa kt, npwqew 
KoansecTBO sxexTMpyeMoro rasa mojkct n 3 Me- 
HSTbCB 3a CMeT M3MeHeHMB ruflpaB/iMHecxoro 
conpoTMBaeHMB npoTOMHux xaHaaoB ra30BO- 
AOB 18. no3BonBs tsm cbmum HacTpanBaTb 
CMCTeMy Ha onTMMa/ibHwe 3Hepro3aTpaTbi a^b 
OTcoca us rpynnu xa B epH, pacno^oxceHHbix o 
Hanpaa/jeHMM no/ioxirreflbHoro rpaAMeHTa 
AasaeHMB. 

BeAeHHbiPi Bbtiiie MaTepna/i cbmac- 
TeabCTayeT. mto npn P a6oTe ycTpoiicTBa yc T a- 

H38/)MB36TCfl 6e30Tpb)BHOe o6TeKa H Me 

noBepxHocTM o6bexTa e o6/iacm noaoxcn- 
TeabHoro rpaAneHTa AasaeHMB. m np M 3 tom b 
nonocTii KasepHbi BOKpyr ueHTpaabHoro Teaa 
<t)opMnpyeTCfl Taxoe TeseHne. np M kotopom 
noaHoe AaBaeHiie OTcacuBaeMoro B03Ayxa 6y- 
AeT 6oaee awcoKoro ypoBHB. neM sto MMeno 
Mecro b 6an*aaujeM aHanore. Kposie Toro 
AOCTMrae-rcB flymxjan ynpaBaaeMOCTb rotokom 
b KO/>bueBOM xaHaae Mex<Ay ueHrpaabHbiM re- 
aoM n xaBepHofi. mto h03Bo/iaeT y/iymuMTb m 
ycaoBMB o6TexaHMB noaepxHocTM o6teicra. 

Bee 3to CBMAeTeabCTByeT. mto M3o6peTe- 
Hue nosBoaBeT yMeHbujMTb 3HepronoTpe6ae- 
HMe cucTeMw OTcoca m yaysiunTb 
aapoAWHaMMMecKMe xapaxTepucTuxn o6beKTa 
to ecTb peujuTb nocTaeneHHyio aaAaMy. 

H3o6peTeHne MoxceT 6uTb Mcnonb3oeaHo 
B CMCTeMe ynpae/ieHMH norpaHMMHbiM cnoeM 
Ha 3ae M eHTax KOHCTpyKunn zieTaTeabHbix an- 
napaTOB. a Taicxe Ha A pyrnx TpaHcnopTHux 
cpeACTaax. npn abuxchmm kotopux bo3moxc- 
ho yxyAujeHMe aapoAMHaMUMecKnx xapaKTe- 

PMCTMK, BbJ3BaHHOe OTpWBOM nOTOK3 OT MX 

noBepxHocTM. 

npeeocxoAMT ee r/,y6nHy. M B ks^oCi m 3 
xaBepH paaMemeHO aAexBaTHoe no 4>op Me 
ueHTpanbHoe reno ' c o6pa30BaHneM co 
CTCHK3MI4 KaBepHbi xoabueBoro KaHaaa c 
BHetuHMM yiacTKOM, orpannMenHbJM qeHT- 
paabHbiM TeaoM m aapoAMHaMUHecxofi no- 
BepxHocTbto oSbexTa. npn stom uj MpM Ha 
xoabqeBoro KaHaaa MeHbiue nonepeMHoro 
pasMepa ueKTpa/ibHoro Teaa, OTaMHatome- 
ecfl jeM. hto ueHTpaabHoe Teao BbinoaHe- 
ho noauM M cooomeHo c mctohhmkom 
HM3Koro AasaeHMB. a raaoAMHaMUHecxaa 

CBB3b KaBepHU C MCTOMHMKOM HM3KOTO 

AaBaenuB ocymecTeaena nocpe A CTBOM 
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pn.iMeiuenHbix Ha noeepxHoc™ neHjpa/ib- 
moio iens B03Ayxo3a6opHHKOB, coo6meH- 
Mi4x c nb/iocTbK) qeHTpa/ibHoro Te/ia, npn 
oiom 4)opMa ueHTpa/ibHoro Tena m KaBep- 
mm Bbino/iHeHw c B03MOXHOCTb»o o6pa3o- 
Bannfl b ee Ko/ibueBOM Kanane KOH(J>y3op- 
HO-Avict)(|)y3opHoro npoTOHHoro Tpa*Ta. 

2. Yctpomctbo no n.1, OT/iMMa»oineecfl 
TeM, mto cpeACTBo 4>MKcauviM no/io>KeHMfl 
/1MHMM OTpuBa H /10Ka/lM3aUMM no/io*<eHMfl 

/imhmm npncoeAHHeHM« norpaHMMHoro cnoa 
Bwno/iHeHO b BMAe octpom nepeAHetf 

KpOMKM K3BepHbl M npMTyn/ieHHOM 33AHe»?l 15 
KpOMKM KaBepHW. 

3. Yctpomctbo n.1, OT/iMHa»ou4eecfl 

TeM, HTO CpeACTBO <|)MKCaUHM nO/10>KeHMfl 
/IMHMM OTpblBa M /10Ka/lM3aqHM HO/10>KeHMfl 

amhmm npucoeAMHeHMfl norpaHMMHoro c/ior 
Bbino/iHeHo b BMAe o6pa30BaHHbix Ha ne- 
peAHew xpoMxe xaeepHw cone/i TaHreHun- 
a/ibHoro BAyBd bo BHewHMM ywacTOK 
Ko/ibueBoro Kana/ia m Kana/ioB OTCoca Ha 
3aAHeii KpoMxe KaBepHw. 

4. Yctpomctbo no n.3, OT/iMHaK>meecfl 
TeM, mto con/ia TaHreHqua/ibHoro BAyBa.w 
KaHanbJ OTcoca Ha 3aAHew xpoMKe KaBep- 

Hbi Bwno/iHeHbi c nepeMeHHWM pacxoAOM on . 
no A/iHHe KaBepHbi. J 
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5. Yctpomctbo no nn. 14. omwiaio- 
meecfl reM, mo B03Ayxo3a6o P HMKM B w- 
no/iHeHw c nepeMeHHbiM no fl/1MMe 

: KaBepHbi npoxoAHbiM ceMenMeM. 

6. Yctpomctbo no nn.1-5. omimaiome- 
eC5? TeM, HTO B03AyX03a6opMHKM Bwno/iHe- 
Hbl B BMAe npO(()M/1MpOBaHHWX KaHa/lOB c 

, AH(})(})y3OpH0M BWXOAHQM HaCTbKD. 

7. Yctpomctbo no n.6, 0T/iMnaiou4eec« 
TeM, mto npo<|)M/iMpoBaHHbie KaHanu bo3- 

Ayxo3a6opHMKOB BWno/lHeHM C TaHreHMM' 

a/ibHWM k noBepxHocTM qeHTpa/ibHoro 
, Te/ia a^OAHUM ceMeHneM. 

8. Yctpomctbo no n.6. OT/iMMajoiqeecn 
TeM, mto npo^M/iMpoBaHHwe KaHa/iw bo3- 

Ayxo3a6opHMKOB BbinO/lHeHbl c HOpMa/lb- 
HbiM k noBepxHOCTM neHTpa/ibHoro Te/ia 
BXOAHbIM ceMeHMeM. 

9. Yctpomctbo no nn. 1-8, OT/iMMaio- 
meecfl TeM, mto no/idcTb Ka^Aoro ueHT- 

pa/ibHoro Tena coo6meHa c mctomhmkom 
HM3Koro AaB/ieHMA nocpeACTBOM MHorocTy- 
neHMaToro axeKTopa c o6immm KananoM c 
B03Mo*HocTbK) pery/iMpoBaHM* pacxoAa 
B03Ayxa, nocfynaiomero b npoTOMHyio 
MacTb Kanana M3 no/iocTM Ka*Aoro aeHT- 
pa/ibHoro Te/ia. 
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(54) BOUNDARY LAYER CONTROL APPARATUS 

(57) Use: to prevent separation of stream from structural members of objects, for example 
aircrafts, that move in a gaseous medium. A boundary layer control apparatus is in the form of 
caverns formed in a surface of an object and having a central body placed within each cavern 
in such a manner that an annular channel occurs between said body and walls of a cavern. The 
central body is hollow and communicates with a low pressure source. A surface of the central 
body has air inlets placed therein, and an inner part of the annular channel is made in the form 
of a confusor-diffuser flow-through path. A cavern is provided with a means for fixing a 
position of a separation line and localizing a position of a joining line of the boundary layer; 
this means can be realized by making a front edge to be sharp and a rear edge to be dulled. 
When the apparatus operates, there are reduced energy consumption and improvement of 
aerodynamic characteristics of the object. 8 dependent claims, 5 Figures. 

Column 6, line 55, to column 7, line 55 
To solve the problem posed, in the prior art boundary layer control apparatus made as 
cavern-cavities formed in a surface of an object in the form of channels positioned one after 
another downstream in a direction transversal to the flow, wherein a cavern gas-dynamically 
communicates with a low pressure source and is provided with a means for fixing a position 
of a separation line and localizing a position of a joining line of the boundary layer, wherein a 
width of a cavern exceeds its depth, and each cavern has a central body adequate in shape to 
the cavern and mounted therein to form an annular channel in cavern walls, said channel 
having an outer portion limited by the central body and an aerodynamic surface of the object, 
wherein a width of the annular channel is less than a transverse dimension of the central body 
while the latter is hollow and communicates with the low pressure source, the gas-dynamic 
communication of the cavern with this source being realized by means of air inlets placed in 
the surface of the object and communicating with the cavity of the central body, wherein a 
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shape of the central body in the cavern is such that a confusor-diffuser flow-through path can 
be formed in its annular channel. 

The means for fixing a position of a separation line and localizing a position of a 
joining line of the boundary layer can be realized by making a front edge and a rear edge of 
the cavern to be sharp and dulled, respectively, and also by forming tangential blow-in nozzles 
and suction channels at said edges. In the latter case, it is expedient to make the blow-in 
nozzles and the suction channels capable of providing a flow rate variable along the length of 
the cavern. 

The air inlets in the surface of the central body can be formed with a cross-section 
variable along the length of the cavern. In addition, it is expedient to make the air inlets in the 
form of shaped channels having a diffuser exit part. In this case, an entry cross-section of the 
channels may be positioned in both a normal and a tangential direction to the surface of the 
central body. 

In all embodiments of the apparatus, a cavity of each central body can communicate 
with the low pressure source by means of a multi-stage ejector with a common channel so as 
to adjust a flow rate of air supplied to the flow-through part of the channel from the cavity of 
each central body. 

Column 1 1, line 12, to column 12, line 53 

The boundary layer control apparatus (Figure 1) consists of one or more cavern- 
cavities 1 formed in a surface 2 of an object, for example, aircraft. The caverns gas- 
dynamically communicate with a low pressure source (not shown in the drawings) and are 
made in the form of channels oriented transversally to an outer stream whose direction 3 is 
shown by arrows in Figures 1 , 2. 

Used as a low pressure source can be any prior art device that creates rarefaction, for 
example a suction fan. A central body 4 adequate in shape to a cavern cavity is secured within 
the cavern by any suitable method such that an annular channel is formed between the body 4 
and walls of the cavern 1 and has an outer open-to-stream portion 5 and an inner portion 6. 
The cavern 1 is made in the surface of the object 2 such that a front edge 7 and a rear edge 8 
of the cavern form a means for fixing a position of a separation line and localizing a position 



of a joining line of the boundary layer above the cavern. At the same time, fixation of the 
separation line position means a strict geometrical binding of said line position to structural 
members (the front edge 7 of the cavern 1) of the apparatus, and localization of the joining 
line position means limitation of possible offset of said line position (when a change of outer 
stream parameters takes place) by a small portion at the rear edge 8 of the cavern 1. To this 
end, the front edge 7 can be made sharp and the rear edge 8 can be made dulled, as shown in 
Figure 1, while overall dimension parameters of the central body 4 should correspond to the 
length of the cavern and its depth in order that a width of the annular channel between the 
central body and the cavern would be less than a transverse dimension of the central body 
throughout the length of the cavern. The shapes of the central body and the cavern are such 
that a flow-through path in the form of a diffuser 9 and two confusors 10 and 11 matched 
therewith is formed in the inner portion 6 of the annular channel. 

The central body is made hollow and is provided with air inlets 12 placed in its 
surface. The open flow area of the air inlets may be variable along the length of the cavern. 
The cavity of the central body communicates with the low pressure source that provides 
bleeding air from the annular channel by air inlets 12 when suction is turned on. The design of 
the air inlets may by various, including the simplest one, that is, holes in the surface of the 
central body. However, the most effectiveness of the boundary layer control apparatus as a 
whole is provided by air inlets made in the form of shaped channels with a diffuser exit part 
13, as shown in Figures 1, 4, 5. With such an embodiment of the air inlets, an entry cross- 
section 14 of the shaped channel may be positioned in both a normal (Figure 4) and a 
tangential (Figure 5) direction to the surface of the central body. The choice is determined by a 
particular task and a location of an air inlet. Thus, normal arrangement of the entry cross- 
section is more effective when the air inlets are on the surface of the central body in flow-turn 
zones within the annular channel of the cavern, as shown in Figure 4. It is the case of reducing 
the total pressure losses in the vicinity of the entry cross-section of the air inlet channel. To 
prevent separation of the stream in the annular channel from the surface of the central body, it 
is expedient to use tangential arrangement of the entry cross-section of the shaped channel, 
and to place the air inlets on the central body within a space between the flow turns. In any 
embodiment of the entry cross-section arrangement of an air inlet channel, its exit part 13 



4 



made in the form of a diffuser reduces a local hydraulic resistance of the shaped channel and 
thereby assists in reduction of the total pressure losses in the sucked portion of gas. 

Column 13, line 21, to column 14, line 20 
There is a separation of the boundary layer at the front edge of the cavern 1 when air 
flows around an object. However, air bleeding from the cavern cavity results in such a re- 
distribution of energy across the boundary layer that a significant portion of said layer obviates 
a pressure progressively growing downstream, and newly joins the surface of the object 
beyond the cavern. As a result, the separation-less flow around the surface takes place, said 
surface consisting of impermeable parts - solid members of an object wall - and permeable 
portions in the form of a gas-dynamic extension of the solid wall. Generally, such a formation 
is known as an aerodynamic surface. By their physical nature, the permeable portions of the 
aerodynamic surface are separatrices-surfaces 19 that separate an outer flow (an incoming 
stream) from an inner flow (in the cavern). The beginning of a separatrix is on the separation 
line of the boundary layer, and the end of the separatrix is on the joining line of the boundary 
layer. 

To avoid a significant change in shape of the aerodynamic surface when the outer flow 
parameters change, it is necessary to fix a position of the separation line on the object. 
Fulfillment of this condition prevents the non-stationary nature of flow around the object in 
the vicinities of said lines, and thereby excludes the main factor of flow destabilization. When 
the means for fixing a position of a separation line and localizing a position of a joining line 
of the boundary layer is made as a sharp front edge 7 of the cavern and the dulled rear edge 8 
of the cavern, the respective separatrices-lines 19 will be positioned at the front (the 
separation line) and rear (the joining line) edges of the cavern. 

When the means for fixing a position of a separation line and localizing a position of a 
joining line is formed by blow-in nozzles 15 and suction channels 16, the beginning and the 
end of a separatrix will be at an outlet of a blow-in nozzle and at an inlet of a suction channel, 
respectively. 

The two cases provide the geometrical binding of the separatrix 1 8 to members of the 
object surface; however, the second case provides additional increase in the inner flow energy 
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level within the open part 5 of the annular channel, which allows avoidance of flow separation 
from the central body surface in said channel part. 

Column 15, lines 10-38 
When incoming to the cavity of the central body through the shaped channel of the air 
inlet, the gas stream experiences a lower resistance than in case when the shaping is absent, 
which allows preservation of the total gas pressure at a higher level and improves the 
conditions of the gas movement to the low pressure source. If the outer stream pressure on the 
surface 2 of the object is variable along the length of the cavern, then, the mass bleeding from 
the cavern will be variable as well, because a local gas flow rate to the cavity of the central 
body depends upon the pressure difference between an entry to the air inlet and the low 
pressure source. If the pressure gradient in the outer stream also changes along the cavern 
together with this, the intensity of mass removal at the constant open flow area may not 
correspond to optimum conditions for separation-less flow within the present portion of the 
surface 2. Thus, for example, if the pressure gradient in the stream decreases along the cavern, 
then, a lower suction level within zones of less pressure gradient may be sufficient to join the 
boundary layer; this is realized by changing a local open flow area of the air inlet. 



